shown in Fig. 2 . The level had a minimum around 300 Hz. The fluctuation of background noise spectrum level was in 4 dB from 32 to 1000 Hz. The over all background noise level was 119 dB.
The audiograms of sea fish1-3) depend on the signal fre quency and the minimum threshold level are about 80 to 90 dB, which are below the background noise level of this experiment. The wild fish are usually exposed to such back ground noise of which sources are snapping shrimp, bub bles, or ship engine and so on. Estimation of behavioral response level by underwater sounds is considered to be practical in a noisy environment for the assessment of un derwater acoustic pollution such as underwater explosions and constructions.
The startle response level also will be a basic data for control of fish behavior by artificial under water acoustic signals.
The startle response level of 200 Hz signal differed by 6.5 dB from that of 300 Hz signal. This suggest that the be havioral affectivity of underwater acoustic signal changed by its frequency as the audiogram of sea fish. The most sen sitive frequency of sea bream was 200 Hz3) which is 100 Hz lower than the lowest startle response level of Japanese an chovy of the present study. The acoustic energy around the frequency at the minimum reaction level, 300 Hz in this case, is thought to be dominant to estimate the behav ioral effects of underwater acoustic signals.
The startle response level is thought to be higher than the auditory threshold level, because induction of the be havioral change needs higher energy. The startle response level of sea bream Pagrus major was reported 150 dB at 200 Hz pure tone signal, and the difference from the audi tory threshold level was 65 dB.5) The audiogram of Japanese anchovy has not been measured yet. The pelagic fish is difficult to use for the measurement of auditory sen sitivity due to its feebleness in a tank. Only the Japanese horse mackerel Trachurus japonicus was reported to be au dible the 100 dB at 300 Hz and 85 dB at 1000 Hz pure tone signal6 which is much lower than the startle response level of Japanese anchovy.
